Summary.
There is a growing interest in the determination of composition
and mass thickness of thin alloy films. Usually the thickness is measured intcrferometrically whcrcas the composition can be detcrmincd after dissolution, c-g., 
Theory
The ratio of the intensity for the spectral line in a thin film of the pure element i to the intensity measured for the pure bulk can be represented by the genctral formula s-ray tube (PW 21&l/00) and a Philips chromium x-ray tube (PW 2188/00).
The geometry of the specimen chamber was I$ I = 66^ and I$? = 35" ; the analyzing crystal was LiF (220); the detector was a flow counter in connection with a singlechannel pulse-height analyzer. All measurements were made in vacuum. The intensities measured for the sample were transformed to net intensities by subtracting the corresponding intensities of a blank specimen. Dead-time loss corrections were also applied.
Most of the thin alloy films under study consisted of two components on a substrate of glass or silicon. These films were prepared by vacuum evaporation and sputtering. The film thicknesses varied, in general. from 50 to 1000 nm (a mass thickness of about 4W800 pg cm-'). For thz x-ray measurements, a sample holder with an aperture of l-cm diameter was used. The complete aperture was filled with samples 1 X 1 cm square.
For comparison, some of the films were also analyzed by wet chemical methods. To this end, the samples were washed with toluenu and acetone, dried, weighed, treated \vith hydrochloric acid and/or nitric acid (1 + 1) in order to dissolve the alloy film, washed with water and washed again with acetone before the final weighing. 'These sample solutions were diluted to the mark in calibrated flasks and measured by a.a.s.
Calculations. For the more sophisticated procedure, the NRLXRF program was utilized. This program was implemented on a DIE-10 computer, and extended with a routine that executes the following iteration procedure: weight fractions arc calculated starting with the measured intensities and an estimated value of the film thickness. Subsequently, these weight fractions and the estimated 
Results and discussion
Similar results for the composition and the mass thickness were obtained with the hand calculator method and the NRLXRF method for thin samples, 'as shown in Table 2 . Tables 2 and 3 show that the results of the two methods differ more and more for increasing thickness of the samples. The conditions for preparing the iron/nickel-on-glass samples were such that identical compositions could be expected. The results of the NRLXRF method fit in with this. The a-as. method is not always accurate enough to determine which of the concentrations found with the two calculating methods is the ccrrect one; but it is accurate enough for a decision about the correct mass thickness. It turned out that the glass used as substrate was attacked slightly by the strong acids used for dissolving the sample. In these cases, the loss in weight of the substrate gave no indication of the sample thickness. The silicon substrate was stable in the strong acids used and the mass thickness could be determined from the loss in weight.
In the case of the iron-nickel samples, a Cr-target x-ray tube was used; the measured radiation was excited by a large wavelength region of the tube Tables 2 and 3 .
Conclusions
The hand-calculator method and the NRLXRF method
give similar results in the c;~se of very thin alloy films for the composition as well as for the mass thickness. When there is little mutual influence of the elements present, even samples that are not very thin give similar results for the composition but not for the mass thickness found. But when there is a high mutual influence between the elements present, different results for both the composition and the mass thickness are obtained by the two methods. The results found by the NRLXRF method match those found by wet chemistry.
